Hypotheses proposed to explain the formation of mixed-species foraging groups have focused on both foraging and antipredation benefits. Mixed-species flocks of bark-foraging birds form during the winter in the eastern deciduous forests of North America. These flocks are composed of two parid nuclear species, tufted titmice, Baeolophus bicolor, and either Carolina or black-capped chickadees, Poecile carolinensis or P. atricapillus, and several satellite species including downy woodpeckers, Picoides pubescens, and whitebreasted nuthatches, Sitta carolinensis. The parid nuclear species seem to act as flock leaders and are closely followed by the satellite species. To elucidate what advantages downy woodpeckers and white-breasted nuthatches gain by flocking with parids, we removed parids from eight Ohio woodlots isolated by surrounding agricultural fields and compared the woodpeckers and nuthatches in these woodlots to those in eight controls. We tested four predictions generated by group-foraging hypotheses: compared with controls, satellite birds in treatment woodlots should (1) forage more in microclimates that reduce metabolic costs, (2) increase their vigilance, (3) exhibit reduced nutritional condition and (4) exhibit higher mortality rates. As predicted, female downy woodpeckers in treatment woodlots tended to forage in locations that were more sheltered from wind, presumably thereby reducing metabolic costs. Treatment males and females of both species significantly increased their vigilance. Finally, in the absence of parids, male nuthatches showed significantly reduced nutritional condition according to ptilochronology analysis of feathers grown during the experimental manipulation, and tended to exhibit increased mortality.
Mixed-species foraging groups are frequently observed in birds, primates, reef-dwelling fish and a variety of other taxa (Morse 1977) . Hypotheses proposed to explain the selective advantages of participating in social foraging associations have generally focused on foraging and antipredation benefits (Moynihan 1962; Morse 1977; Bertram 1978; Powell 1985) . For example, it has been suggested that foraging success is enhanced through copying (Krebs 1973; Greig-Smith 1978; Waite & Grubb 1988) , kleptoparasitism (Thompson & Barnard 1983) , flushing of prey from cover (Swynnerton 1915; Barlow 1974; Peres 1992) , or by allowing individuals to reduce time allocated to nonforaging activities such as vigilance (Pulliam 1973) . Group foraging may reduce individuals' predation risk by diluting the probability of their being attacked (Hamilton 1971; Foster & Treherne 1981) , hampering the ability of predators to focus on them as targets (Neil & Cullen 1974; Landeau & Terborgh 1986) , or by providing earlier predator detection (Powell 1974; Lazarus 1979) . These hypotheses are not mutually exclusive and different selective pressures may impinge upon different group participants, depending upon such factors as their social dominance status within the group (Morse 1977; Cimprich & Grubb 1994) .
Some benefits of social foraging extend to both monospecific and heterospecific groups, but as monospecific group size increases, competition may begin to erode the advantages of sociality (Barnard & Thompson 1985) . Members of mixed-species associations may be able to retain these advantages while being subjected less to competition for resources (Barnard & Thompson 1985) .
Heterospecific foraging groups occur during the winter within the community of bark-foraging birds of eastern North America. Developing during early autumn, these flocks are composed of two parid (family Paridae) nuclear species, tufted titmice, Baeolophus bicolor, and either Carolina, Poecile carolinensis or black-capped, P. atricapillus chickadees, and several satellite species including
